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(57) Abstract: A travelling rolling digger for sequential hole drilling or for producing sequential cultivated spots in soil. The trav- 
elling rolling digger includes at least one drilling shaft which is rotatable by a drive mechanism about a longitudinal shaft axis and 
has a rotating soil penetrating edge. The drilling shaft is mounted to roll about a horizontal shaft in a soil penetrating plane while 
the horizontal shaft moves in a direction of travel of the traveling rolling digger. The rotating drilling shaft enters the soil at an entry 
angle and digs into the soil while the horizontal shaft moves in the direction of travel and the drilling shaft continuously changes its 
angle relative to the soil from the entry angle to a vertical position. The traveling rolling digger further comprising at least one means 
to remove mud and/or debris accumulates on said digger and or means to prevent or minimize such accumulation. 
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A METHOD OF CLEANING HOLE DIGGERS AND SPOT CULTIVATORS AND 

HOLE DIGGER CLEANING DEVICES 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and devices for cleaning hole diggers and 
spot cultivators from accumulated mud, which interfere with the digging or cultivating 
process. It is specially related to rolling hole diggers and spot cultivators as their high rate 
of digging or cultivating holes is very fast. As the time between holes is very short, it is 
important to prevent the accumulation of mud mechanically and not cleaning by time 
consuming and hard manual cleaning. The accumulated mud around hole digging and 
spot cultivating blades and shafts includes weeds, roots and other debris. The 
combination of mud with the string-like debris makes it very hard to clean, unless it is 
being cleaned immediately after digging each hole. The present invention thus provides a 
simple procedure and devices for cleaning hole diggers and spot cultivators automatically 
while they are being moved from one hole to the new one. 

It is an object of the invention to provide a method and apparatus for cleaning hole 
diggers and spot cultivators automatically while they are being moved from one hole to 
the new one. The method is specially beneficial for fast moving hole diggers and spot 
cultivators like the fast hole diggers (US patent No. 4,732,229) and the rolling spot 
cultivators (US patent No. 6,164,384) both of them were invented by the present inventor 
or including him with others which are hereby incorporated by reference. 
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ST IMMARV OF THE INVENTION 
The invention provides a method for cleaning hole diggers and spot cultivators 
automatically while they are being moved from one hole to the new one. The cleaning 
method is using at least one automatic stationary cleaning blade, stationary shaft covering 
sleeves and counter rotating blades, all of them or any combination of pan of them to fit 
the construction of the digger or spot cultivator (The term "stationary " in this 
application means nonrotatable relative to the rotating shaft or rotating auger) 

The at least one automatic stationary- cleaning blade is cutting the accumulated mud 
and debris as soon as the digging shaft is above the ground after digging a hole. The 
stationary shaft covering sleeves prevent the accumulation of mud and debris around the 
rotating shafts above the rotating blades of the digger. The counters rotating blades cut 
the debris and prevent them from accumulating with mud. 

In one preferred embodiment the at least one stationary cleaning blade is mounted on 
the main gearbox of a post hole digger by a pivoted arm. A depth- gage wheel or sledge 
is running on the ground surface at the rear side of the gearbox. The wheel is mounted to 
the main gearbox by another pivoted arm. The two pivoted arms are linked in such a way 
that the stationary cleaning blade is pulled backwards and above the ground when the 
digging shaft is entering the soil. After the digging operation, the post hole digger is lifted 
up by its lifting system which mounted it onto an operating vehicle. The operating 
vehicle moves with the post hole digger to the location of the new hole. The gage wheel 
is moving forward and pushing the at least one stationary cleaning blade to the rotating 
digging shaft. The at least one stationary cleaning blade cuts off the mud and debris 
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which were accumulated on the digger while digging the last hole, thus the clean digger 
is ready for digging the new hole. The digger may be an auger for digging out a clean 
hole or a spot cultivator, which cultivates the soil in the hole with at least one rotating 
blade and leaves the soil in the hole. 

In another preferred embodiment, the at least one stationary cleaning blade is 
pivotally mounted on the main gearbox of a rolling spot cultivator. The at least one 
stationary cleaning blade is pushed at the digger and cuts off the mud and debris which 
were accumulated on it while digging the last hole as soon as the digger rolls upward 
from the hole. The automatic mechanism to push the at least one cleaning blade to the 
digger in its upward position and to lift it above the ground in the digging position is 
using a mass and pivoted arms. The automatic mechanism for changing the at least one 
cleaning blade positions is mounted at the side of the rolling gearbox of the machine and 
rolls with it. The operating mass is mounted on at least one pivoted arm, which lets it fall 
downward whenever the gearbox rolls around its horizontal axes which rolls the digger 
shaft upward after digging the hole. The at least one pivoted arm of the mass is linked to 
the at least one pivoted stationary arm of the at least one cleaning blade in such a way 
that it lifts the arm and the blades above the ground in the digging position of the digger 
In the upper position of the digger the mass pushes the arm and the blades to the rotating 
digger. Thus the digger is being cleaned after each hole and is ready to dig the new hole. 
The digger may be an auger for digging out a clean hole or a spot cultivator, which 
cultivates the soil in the hole with at least one rotating blade and leaves the soil in the 
hole. 
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In a special preferred embodiment to clean an auger-digger, the at least one cleaning 
blade can slide along its pivoted arm. As the cleaning blades enter between the auger's 
flights, they are being pushed by the flights to their ends sliding along the pivoted arm. In 
order to prevent breakage, the blades with their arms are pushed out of the auger flights 
by a cam rotating with the auger. 

In another special preferred embodiment to clean an auger-digger, the at least one 
cleaning blade can slide along its pivoted arm pushing a rod against a spring. As the 
cleaning blades enter between the auger's flights, they are being pushed by the flights to 
their ends. In order to prevent breakage, the rod pushes and slides along a curved rail. 
The curved rail is mounted on the arm of the mass and lifts the mass upward, which 
results in pulling the blades with their arms out of the auger flights. The spring slides 
back the at least one cleaning blade and the rod to its starting cleaning position as the 
mass moves downward. 

In another preferred embodiment the rotating shafts are covered by stationary 
covering sleeves. The stationary covering sleeves are mounted on the main gearbox of the 
post hole digger or the rolling spot cultivator. On the other side the sleeves are connected 
to bearing housings on the end of the shafts. The bearings allow the cultivator shafts and 
blades to rotate and cultivate the soil while the sleeves prevent the buiid-up of mud and 
debris around the shafts above the blades. The cultivating blades are mounted to the 
shafts and secured, preferable by pins or bolts. 

In another preferred embodiment the lower cultivating blades are rotating in the 
opposite direction to the upper portion of the digger, which has the auger flights or the 
upper set of cultivating blades. The counter rotating blades cut the debris and prevents 
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them from accumulating with mud on the blades and the shaft between them. The driving 
pinion in the main gearbox is rotating two gears, one of them in one direction, and the 
other one in the counter direction. One of the gear wheels is connected to hollow shaft 
and rotates it in one direction, and the other gear wheel is connected to an inner shaft and 
rotates it to the counter direction. The digger's hollow shaft is mounted to the hollow 
shaft of the gearbox by flanges (as an example) to rotate with it. The upper set of blades 
or auger flights is mounted to the hollow shaft by hollow pins, or bolts, around it, or 
welded to it, and rotates with it in one direction. The inner shaft of the diyger is mounted 
to the inner shaft of the gearbox and rotates with it in the counter direction. The lower set 
of blades is mounted to the inner shaft of the digger and rotates with it in the counter 
direction to the upper set of blades or flights. The counter rotating blades prevent the mud 
and debris from accumulating between the blades. The stationary sleeve is mounted to the 
main gearbox and connected at its other lower end to the bearing housing on the hollow 
shaft of the digger to prevent the accumulation of mud and debris on the hollow shaft. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1, la, Tb are a side view of a post hole digger with an automatic stationary 
cleaning blades in three positions of operation. 

FIG. 2 is a perspective view of a rolling spot cultivator with two rolling cultivators in 
the same forward moving plane with mud collected on its blades and shafts. 

FIG. 3 is a rear view of a rolling spot cultivator shaft in its upper position with two 
stationary cleaning blades at its side in a cleaning position. 



WO 03/086042 




PCT/US03/10491 



FIG. 3a is a cross section of FIG. 3 showing the stationary cleaning blade in a cleaning 
position, cutting the accumulated mud near the rotating cultivator blades. 

FIG. 4 is a side view of a rolling spot cultivator shaft in its upper position with one 
stationary cleaning blade at its side in a cleaning position. 

FIG. 4a is a cross section of FIG. 4 showing the stationary cleaning blade in a cleaning 
position, cutting the accumulated mud near the rotating cultivator blades. 

FIG. 5 is a rear view of a rolling spot cultivator shaft in its digging position with one 
stationary-cleaning blade at its side above the ground. 

FIG. 6 is a rear view of two rolling spot cultivator shafts, one in its digging position 
with one stationary cleaning blade at its side above the ground and the other in its upper 
position with one stationary cleaning blade at its side in a cleaning position. 

FIG. 7 is a rear view of an auger digger mounted on a rolling gearbox in its upper 
position with a stationary cleaning blade at its side in a cleaning position. 

FIG. 7a is a cross section of FIG. 7 showing two stationary cleaning blades in 
cleaning positions, each one is mounted on a different parallel arm and cutting the 
accumulated mud at the rotating two auger flights. 

FIG. 8 is a rear view of an auger digger mounted on a rolling gearbox in its upper 
position with a stationary cleaning blade at its side at the end of a cleaning operation, 
pushed outside the auger flights by a curved rail. There is also an alternative cam to push 
the cleaning blade outside the auger flights. 

FIG.8a is a cross section of FIG. 8 showing the stationary-cleaning blade in a cleaning 
position, and outside the auger flight. There is also an alternative cam to push the 
cleaning blade outside the auger flights. 
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FIG. 9 is a rear view of two auger diggers mounted on a rolling gear-box, one in its 
digging position with one stationary-cleaning blade at its side above the ground and the 
other in its upper position with a stationary-cleaning blade at its side in a cleaning 
position. 

FIG. 10 is a rear view of two spot cultivator shafts, one in its digging position and the 
other in its upper position, both of them with stationary sleeves around the cultivating 
shafts and one set of cultivating blades at their ends. 

FIG. 1 1 is a rear view of two spot cultivator shafts, one in its digging position and the 
other in its upper position, both of them with stationary sleeves around the cultivating 
shafts and two sets of cultivating blades at their ends at different depths 

FIG. 12 is a rear view of two spot cultivator shafts, one in its digging position with 
its stationary-cleaning blade above the ground. The other in its upper position with its 
stationary-cleaning blade in a cleaning position, both of them with stationary sleeves 
around the cultivating shafts and one set of cultivating blades at their ends. 

FIG. 13 is a rear view of two spot cultivator shafts, one in its digging position with its 
stationary-cleaning blade above the ground. The other in its upper position with its 
stationary-cleaning blade in a cleaning position, both of them with stationary sleeves 
around the cultivating shafts and two sets of cultivating blades at their ends at different 
depths. 

FIG. 14 is a rear view of a spot cultivator shaft mounted on a rolling gearbox, in its 
digging position with two sets of blades. The upper set of blades is rotating in one 
direction while the lower set is rotating to the other direction. The shaft above the upper 
set of blades is covered with a stationary sleeve around it. 
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FIG. 15 is a rear view of an auger digger mounted on a rolling gearbox, in its digging 
position. The auger flights are rotating in one direction while the lower set of blades is 
rotating to the other direction. 

FIG. 16 is a side view of a post hole digger with an automatic stationary-cleaning 
blades in three positions of operation. The auger flights are rotating in one direction while 
the lower set of blades is rotating to the other direction. 

DETAILED DESCRIPTION 
FIGS. 1, la, lb are a side view of a post hole digger with an automatic stationary- 
cleaning blades in three positions of operation. The auger digger 1 is in three relative 
positions to the soil surface: in position 14 the digger is lifted by the lifting arm 3 
connected to the operating vehicle, above the soil surface. The stationary- cleaning blade 
6 is at its cleaning position , cleaning mud and roots and other debris from the rotating 
auger digger 1 while the operating vehicle moves to the next digging spot. In position 14a 
the auger digger is lowered by the arm 3 to touch the soil surface and the depth control 
wheel 8 moves backward to position 8a. By moving backward the wheel's arm 9 moves 
with the wheel 8a to the new position 9a. The wheel's arm 9 is connected to the 
stationary-cleaning blade's arm 7 by a connecting link. 10. By moving to position 9a, the 
wheel's arm pulls the blade's arm 7, via the link 10a to its new position 7a thus pulling 
the stationary blade 6 outside the auger flights la to its position 6a. At the end of the 
digging operation, the auger 1 is in its maximum depth under the soil surface 1 4b. The 
wheel 8b follows the soil surface and its arm 9b and the stationary cleaning blade 6b are 
above the soil surface. When lifting the post hole digger by the arm 3, the stationary 
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cleaning blade is back at its cleaning position 6, cleaning mud and roots and other debris 
from the rotating auger 1 while the operating vehicle moves to the next digging spot. 
The wheel's arm 9 and the blades arm 7 arm mounted on the main gearbox 2 of the post 
hole digger via bearings 12 and 11 and their base 13. The auger digger 1 is mounted to 
the receiving shaft 5 of the gearbox 2, which is powered by the vehicle engine, through a 
mechanical, hydraulical or electrical transmission (not shown) and the shaft 4. 

FIG. 2 is a perspective view of a rolling spot cultivator with two rolling cultivators in 
the same forward moving plane, with mud 23 an 23a collected on its blades 24 an 24a 
and shafts 18 and 18a. The frame 21 is for mounting the rolling spot cultivator to the 
operating vehicle and the beam 22 is connecting the other parts to the frame. The wheel 
16 is rotating the hollow shaft 15 via the chain 17. The rolling gearbox 2 is connected to 
the hollow shaft 15 thus rotating by the wheel 16. The power for the rolling cultivator 
shafts 18 and 18a is transferred from the operating vehicle via the stationary gearbox 19, 
the shaft 20, running inside the hollow shaft 1 5 to the inlet shaft 4 (not shown) and the 90 
degrees gears inside the rolling gearbox 2. The vehicle moves forward thus rolling the 
rolling gearbox 2 forward by the wheel 15, lowering one of the shafts 18 to penetrate the 
ground while the rotating blades 24 pulverize the soil around the shaft 18. While rotating 
near and in the soil the blades 24 accumulate mud and weeds 23 which interfere with the 
tilling operation. While one shaft 18 with its blades 24 till the soil downward, the other 
shaft 18a with the accumulated mud 23a is pointed upward free to be cleaned. 
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FIG. 3 is a rear view of a rolling spot cultivator shaft 1 3 in its upper position with two 
sets of tilling blades 24 and 25 and two stationary-cleaning blades 6 and 26 at its side in a 
cleaning position. The cleaning blades 6 and 26 are mounted on the blade* s arm 7, which 
is held in the cleaning position by the mass 3 1 and a connecting mechanism. When the 
tilling shaft 1 8 moves upward, after tilling the soil, as the gearbox 2 is rolling, the mass 
31 falls down and pushes the stationary-cleaning blades 6 and 26 into the cleaning 
position. The shaft 18, mounted on the out going shaft 5 powered by the inlet shaft 4 via 
the gears inside the rolling gearbox 2, is rotating and the stationary blades 6 and 26 cut 
the mud out from it. The mass 31 is mounted on arms 32, which are connected to the 
stationary-blades' arm 7 via the pull arm 30 and the link 34. The blade's arm 7 is 
mounted to the base plate 13 via the bearings 11. The arms of the mass 3 1 are mounted 
to the base plate 13 via the bearings 35. The base plate 13 is connected to the side of the 
rolling gearbox 2 which is mounted on the rolling hollow shaft 15 (not shown), by the 
flange 29, and rolls with it in a vertical plane forward. 

FIG. 3a is a cross section of FIG. 3 showing the stationary-cleaning blade 6 in a cleaning 
position, cutting the accumulated mud 23 near the rotating cultivator blades 25 mounted 
on the rotating shaft 18. The blade's arm 7 is holding the stationary-cleaning blade 6 
against the rotating mud 23. 

FIG. 4 is a side view of a rolling spot cultivator shaft 18 in its upper position with one 
stationary-cleaning blade 6 at its side in a cleaning position. The tilling blades 24 and 25 
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are rotating with the shaft 18 against the stationary blade 6, which is held in place by the 
blade's arm 7. The blade's arm 7 is mounted to the cleaning axle 37 on one side and a 
strengthening arm 36 is mounted on it on the other side. A second blade's arm 7a (FIG. 
7a) can be mounted instead of the strengthening arm 36. The cleaning axle 37 is mounted 
to the base plate 13 via the bearings 11. The mass 3 1 is mounted downward on arms 32, 
which are connected to the blades' arm 7 via the pull arm 30, the outer mass's arm 33 and 
the link 34. The mass's arms 32 are connected to the mass's axle 38, which is mounted to 
the base plate 13 via the bearings 35. The outer mass's arm 33 is mounted to the mass's 
axle 38 and rotates with it and with the mass 3 1 . 

FIG. 4a is a cross section of FIG. 4 showing the stationary-cleaning blade 6 mounted 
on the blade's arm 7 in a cleaning position, cutting the accumulated mud 23 near the 
rotating cultivator blades 25 and the shaft 1 8. 

FIG. 5 is a rear view of a rolling spot cultivator shaft 18 in its digging position with 
one stationary-cleaning blade 6 at its side above the ground. As the gearbox 2 with the 
base plate 13, both mounted on the hollow shaft 15 (not shown here) via the flange 29 
rolls with the tilling shaft 18 downward, the mass 31 falls down. By falling down, the 
mass 31 pushes the pull arm 30 by the link 34, which is connected to the outer mass's 
arm 33, and lifts the blade's arm 7 and the stationary-blade 6 above the ground. Thus the 
tilling shaft 18 and blades 24 and 25, mounted on the outgoing shaft 5, can till the soil by 
being powered through the inlet shaft 4. 
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FIG. 6 is a rear view of two rollbg spot cultivator shafts 18 an 18a, one in its digging 
position 18 with one stationary-cleaning blade 6 at its side above the ground. The other 
cultivator shaft 18a is in its upper position with one stationary-cleaning blade 6a at its 
side in a cleaning position. The mass 31 is in its lower position lifting up the lower 
stationary-cleaning blade 6 and pushing the upper stationary-cleaning blade 6a to the 
upper digging shaft 18a to clean the mud. By moving forward the gearbox 2 with the 
digging shafts 18 and 18a will roll with the rolling hollow shaft 15 as the flange 29 
mounts it on it. The digging shafts 1 8 an 1 8a rotate as the vehicle engine powers them by 
the transmission and the inlet shaft 4. The base plate 13 rolls with the gearbox 2 thus 
letting the mass 31 to change positions by gravity, always lifting the lower stationary- 
cleaning blade 6 above the ground and pushing the upper stationary-cleaning blade 6a to 
the rotating upper digging shaft 1 8a. 

FIG. 7 is a rear view of a rotating auger digger 1 with two auger flights 1 a, mounted 
on a rolling gearbox 2 in its upper position with stationary-cleaning blades 6 and 6a at its 
side in a cleaning positions. Each stationary-cleaning blade 6 and 6a is cleaning one flight 
of the auger digger 1. As the auger digger 1 rotates the auger flights la push the 
stationary-cleaning blades 6 and 6a downward sliding along their arms 7 and 7a (not 
seen). The sliding base 39 is connected to a rod 41 with a spring 40 around it. The spring 
40 is pressed by a plate 42 mounted on the pull arm 30. The rod 41 protrudes through the 
plate 42. The base plate 13 rolls with the gearbox 2 thus letting the mass 3 1 to change 
positions by gravity, always pushing the upper positioned stationary-cleaning blades 6 
and 6a to the rotating digging shaft 18 in its upper position to clean it. 
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FIG. 7a is a cross section of FIG. 7 showing two stationary-cleaning blades 6 and 6a 
in cleaning positions, each one is mounted on a different parallel stationary-arm 7 and 7a 
and cutting the accumulated mud at the rotating two auger flights la. 

FIG. 8 is a rear view of a rotating auger digger 1 mounted on a rolling gearbox 2 in its 
upper position with a stationary-cleaning blade 6a at its side at the end of a cleaning 
operation, pushed outside the rotating auger flights la by a curved rail 41. There is also 
an alternative cam 44 to push the stationary-cleaning blade 6a outside the rotating auger 
flights la. In the cleaning operation, the stationary-cleaning blade 6a is pushed by the 
rotating auger flights la to their end. At that point the stationary-blade 6a is pushed out of 
the rotating auger flights la by a cam 44 or by the spring rod 41 as it slides along the 
curved rail 43. By pushing the curved rail 43, the rod 41 lifts the mass 3 1 half way up and 
pulls the stationary-blade 6a with its arm 7 out of the rotating auger flights la. The 
spring 40 slides back the stationary-blade 6a and the sliding base 39 to begin another 
cleaning operation, unless the gearbox 2 rolls down and the falling mass 3 1 will pull the 
stationary-blade 6a above the ground. 

FIG.8a is a cross section of FIG. 8 showing the cleaning blade 6 in a cleaning position 
and cleaning blade 6a outside the auger flight la. There is also an alternative cam 44 to 
push the stationary-cleaning blade 6a outside the auger flights la. 
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FIG. 9 is a rear view of two rotating auger diggers 1 and lb mounted on a rolling 
gearbox 2. One rotating digger 1 is in its digging position with one stationary-cleaning 
blade 6 at its side above the ground and the other lb in its upper position with a 
stationary-cleaning blade 6a at its side in a cleaning position. The mass 31 is in its lower 
position lifting up the lower stationary-cleaning blade 6 and pushing the upper stationary- 
cleaning blade 6a to the upper rotating auger digger lb to clean the mud. By moving 
forward the gearbox 2 with the auger diggers 1 and lb will roll with the rolling hollow 
shaft 15 as the flange 29 is mounted on it. The auger diggers 1 and lb rotate as the 
vehicle engine powers them by the transmission and the inlet shaft 4. The lower rotating 
auger 1 penetrates the soil to dig the clean hole, while the upper rotating digger lb is 
being cleaned. The base plate 13 rolls with the gearbox 2 thus letting the mass 31 to 
change positions by gravity, always lifting the lower stationary-cleaning blade 6 above 
the ground and pushing the upper stationary-cleaning blade 6a to the rotating upper auger 
digger la. The curved rails 43 and 43a are for pushing the cleaning blade 6 or 6a out of 
the digger flights la as was explained earlier. 

FIG. 10 is a rear view of two rotating spot cultivator shafts 18 and 18a. Shaft 18 is in 
its digging position and shaft 18a is in its upper position, both of them with stationary 
sleeves 45 and 45a around the cultivating shafts and one set of rotating cultivating blades 
24 and 24a at each of their ends. The sleeves 45 and 45a are connected to the gearbox 2 
by bolts 47 and 47a to prevent them from rotating with the cultivator shafts 1 8 and 1 8a. 
On their other side the sleeves 45 and 45a are connected to the bearing housings 46 and 
46a. The bearings allow the cultivator shafts 18 and 18a to rotate while the sleeves 45 and 
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45a prevent the build-up of mud around the shafts while they are cultivating the soil in 
their downward position. For assembling, the two sets of the cultivating blades 24 and 
24a are mounted to the shafts 18 and 18a after mounting the sleeves 45 and 45a to their 
place with the bearings 46 and 46a. In order to secure the blades 24 and 24a to the shafts 
18 and 18a, hollow pins 48 and 48a are pushed inside them after mounting. 

FIG. 11 is a rear view of two spot cultivator shafts 18 and 18a. Shaft 18 is in its 
digging position and shaft 18a is in its upper position, both of them with stationary 
sleeves 45 and 45a around the cultivating shafts and two sets of cultivating blades at their 
ends at different depths 24 and 25 on shaft 18 and 24a and 25a on shaft 18a. The sleeves 
45 and 45a are connected to the gearbox 2 by bolts 47 and 47a to prevent them from 
rotating with the cultivator shafts 18 and 18a. On their other side the sleeves 45 and 45a 
are connected to the bearing housings 46 and 46a. The bearings allow the cultivator 
shafts 18 and 18a to rotate while the stationary-sleeves 45 and 45a prevent the build-up of 
mud around the shafts above the blades 25 and 25a while they are cultivating the soil in 
their downward position. For assembling, the two sets of the cultivating blades 24 with 
25 and 24a with 25a are mounted to the shafts 18 and 18a after mounting the sleeves 45 
and 45a to their place with the bearings 46 and 46a. In order to secure the blades 24 with 
25 and 24a with 25a to the shafts 18 and 18a, hollow pins 48 and 48a are pushed inside 
them after mounting. 

FIG. 12 is a rear view of two rotating spot cultivator shafts 18 and 1 8a. Shaft 18 is in 
its digging position with its stationary-cleaning blade 6 above the ground. Shaft 18a is in 
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its upper position with its stationary-cleaning blade 6a in a cleaning position, both of 
them with stationary sleeves 45 and 45a around the cultivating shafts 18 and 18a and one 
set of cultivating blades 24 and 24a at their ends. The mass 3 1 is downward, lifting the 
stationary-cleaning blade 6 above the ground and pushing the stationary-cleaning blade 
6a to clean the blades 24a. 

FIG. 13 is a rear view of two rotating spot cultivator shafts 18 and 18a. Shaft 18 is in 
its digging position with its cleaning blade 6 above the ground. Shaft 1 8a is in its upper 
position with its stationary-cleaning blade 6a in a cleaning position. The rotating 
cultivating shafts 18 and 18a are covered with stationary sleeves 45 and 45a around them. 
Two sets of cultivating blades are mounted at the ends of the rotating shafts at different 
depths 24 and 25 on shaft 18 and 24a and 25a on shaft 18a. The mass 3 1 is downward, 
lifting the stationary-cleaning blade 6 above the ground and pushing the stationary- 
cleaning blade 6a to clean the blades 24a and 25 a. 

FIG. 14 is a rear view of a spot cultivator shaft mounted on a rolling gearbox 2, in its 
rotating digging position with two sets of blades 24 and 25. The upper set of blades 25 is 
rotating in one direction while the lower set of blades 24 is rotating to the other direction. 
The hollow shaft 5 1 above the upper set of blades 25 is covered with a stationary sleeve 
45 around it. The in-coming shaft 4 by its pinion is rotating two gears, one of them 57 in 
one direction, and the other one 58 in the counter direction. The flange 29 is mounted to 
the rolling hollow shaft 15, thus rolling the gearbox 2 with the hollow shaft in a vertical 
plane forward. The gear wheel 57 is connected to the hollow shaft 55 and rotates it in one 
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direction, and gear wheel 58 is connected to the inner shaft 52 and rotates it to the counter 
direction while being held by the bearing 59. The hollow shaft 51 is mounted to the 
hollow shaft 55 by flanges 54 to rotate with it. The upper set of blades 25 is mounted to 
the hollow shaft 51 by the hollow pins 48b around it and rotates with it in one direction. 
The stationary sleeve 45 is mounted to the rolling gearbox 2 by bolts 47 and connected at 
its other lower end to the bearing housing 46. The inner shaft 56 is mounted to the inner 
shaft 52 and secured by the hollow pin 48a, to rotate with it. The lower set of blades 24 is 
mounted to the inner shaft 56 and secured to it by the hollow pin 48, and rotates with it in 
the counter direction to the upper set of blades 25 , thus preventing the mud from 
accumulating between them. 

FIG. 15 is a rear view of an auger digger 49 mounted on a rolling gearbox 2, in it's 
digging position. The auger digger 49 comprises an auger flights 49a and blades 50. The 
auger flights 49a are rotating in one direction while the lower set of blades 50 is rotating 
to the other direction. The in-coming shaft 4 by its pinion is rotating two gears, one of 
them 57 in one direction, and the other one 58 in the counter direction. The flange 29 is 
mounted to the rolling hollow shaft 15 (not shown here), thus rolling the gearbox 2 with 
the hollow shaft 51 with the auger flights 49a on it in a vertical plane forward. The gear 
wheel 57 is connected to the hollow shaft 55 and rotates it in one direction, and gear 
wheel 58 is connected to the inner shaft 52 and rotates it to the counter direction while 
being held by the bearing 59. The hollow shaft 51 is mounted to the hollow shaft 55 by 
flanges 54 to rotate with it. The auger flights 49a are welded to the hollow shaft 5 1 and 
rotate with it in one direction. The inner shaft 56 is mounted to the inner shaft 52 and 
secured by the hollow pin 48a, to rotate with it. The lower set of cutting blades 50 is 
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mounted to the inner shaft 56 and secured to it by the hollow pin 48, to rotate with it in 
the counter direction to the upper auger flights 49a. The lower set of cutting blades 50 is 
cutting and pulverizing the soil while the upper auger flights 49a, rotating to the other 
direction, prevent the accumulation of mud and lift the pulverized soil out from the hole. 

FIG. 16 is a side view of a post hole digger with an automatic cleaning blades in three 
positions of operation. The auger flights 49a are rotating in one direction while the lower 
set of blades 50 is rotating to the other direction. The counter rotation effect is explained 
in FIG. 14. The automatic stationary cleaning blades system is explained in FIG. 1 . 
The words "mud" and soil are used herein substantially interchangeable; both contain 
some water, with mud being soil containing a relatively larger amoint of water which 
generally makes it more adherent to tool serfaces. 
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CLAIMS: 

1 A method of cleaning hole diggers and spot cultivators comprising: 

moving a hole digger or a spot cultivator having at least one digging or tilling 
shaft and having at least one cleaning blade positioned close to the shaft while the shaft is 
being lifted or rolled out of the soil with a mud and/or a debris achieved thereto, 

cleaning the mud and / or debris from said at least one digging or tilling shaft 
with said at least one cleaning blade; 

maintaining said at least cleaning blade above the ground after the at least one 
digging or tilling shaft is lowered to dig the soil; 

controlling the place of the at least one cleaning blade to be close to the at least 
one digging or tilling shaft to clean it from mud and/or debris while being lifted or rolled 
out of the soil, and when the at least one digging or tilling shaft is lowered to dig the soil, 
moving said at least one cleaning blade away from said digging or tilling shaft, lift and 
maintain said at least cleaning blade above the soil. 

2. A method of cleaning spot cultivators comprising: 

moving the spot cultivator having at least one tilling shaft which is rotatable about 
a longitudinal axis thereof and having at least one tilling element extending from said at 
least one tilling shaft and rotating with said shaft, 

covering said at least one tilling shaft in axial direction below the at least one tilling 
element with a sleeve to prevent the accumulation of mud or debris on the said shaft, 
wherein said sleeve is non rotating relatively to the at least one tilling shaft. 

3 . A method of cleaning hole diggers and spot cultivators comprising: 
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moving a hole digger or a spot cultivator having at least one digging or tilling 
shaft including at least one cutting blade at its digging end, and having (i) at least one 
tilling blade or (ii) an auger flight, positioned inward of said at least one cutting blade, 
and 

rotating said at least one cutting blade in the opposite direction to the rotation direction of 
said at least one tilling blade or said auger flight, to cut the debris and prevent or 
minimize accumulation of debris or mud on said blades. 

4. A traveling roiling digger for sequential hole drilling or for producing sequential 
cultivated spots in soil, the traveling rolling digger comprising: 

at least one drilling shaft which is rotatable by a drive mechanism about a 
longitudinal shaft axis and having a rotating soil penetrating edge; 

said at least one drilling shaft being mounted to roll about a horizontal shaft in a soil 
penetrating plane while said horizontal shaft moves in a direction of travel of the 
traveling rolling digger, whereby said at least one rotating drilling shaft enters the soil at 
an entry angle and digs into the soil while the horizontal shaft moves in said direction of 
travel and the drilling shaft continuously changes its angle relative to the soil from the 
entry angle to a vertical position, then to backward angle and exits the soil with mud 
and/or debris adhering thereto, 

at least one cleaning blade for cleaning said at least one hole digger or spot cultivator, 
after said at least one hole digger or spot cultivator exits the soil, said at least one 
cleaning blade cleans the mud and / or debris whereby said digger is ready for digging the 
next hole / or spot, and 
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means to move said at least one cleaning blade into contact with said mud and / or debris 
after said at least one hole digger or spot cultivator exit the soil, and to move said at least 
one cleaning blade out of contact with said at least one hole digger or spot cultivator 
befor it start to dig the next hole or spot. 

5. The traveling rolling digger of claim 4, wherein the at least one cleaning blade is 
mounted on a main gearbox of rolling digger by a pivot arm. 

6. The traveling rolling digger of claim 4, said means comprising a depth- gage wheel or 
sledge said wheel is running on the ground surface at the rear side of the gearbox, and 
said wheel or sledge is mounted to the main gearbox by another pivot arm, and wherein 
said gage wheel or sledgeis moving forward and pushing the at least one stationary 
cleaning blade to the rotating digging shaft. 

7. The traveling roiling digger of claim 6, wherein two pivot arms are linked in such a 
way that the cleaning blade is pulled backwards and maintained above the ground when 
the digging shaft enters the soil 

8. The traveling rolling digger of claim 4, wherein said means to move comprising a 
mechanism for changing the at least one cleaning blade positions and to push the at least 
one cleaning blade to the digger in its upward position and to lift it above the ground in 
the digging position, said mechanism comprising a counterweight and pivot arms and is 
mounted at the side of the rolling gearbox of the machine and rolls with it. 

9. The traveling rolling digger of claim 8, wherein the counterweight is mounted on at 
least one pivoted arm, which lets it fall downward whenever the gearbox rolls around its 
horizontal axes which rolls the digger shaft upward after digging the hole. 
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10. The traveling rolling digger of claim 9, wherein the at least one pivot arm of the 
counterweight is linked to the at least one pivot stationary arm of the at least one cleaning 
blade so that it lifts the arm and the blades above the ground in the digging position of the 
digger and in the upper position of the digger the counterweight pushes the arm and the 
cleaning blade(s) inward to the rotating digger whereby the digger is being cleaned after 
each hole and is ready to dig the next hole. 

11. The traveling rolling digger of claim 9, wherein to clean an auger-digger, the at 
least one cleaning blade being slidable along its pivoted arm and as the cleaning 
blades enter between the auger's flights, they are being pushed by the flights to 
their ends sliding along the pivoted arm. 

12. The traveling rolling, digger of claim 11, wherein the cleaning blade(s) with 
their arms are pushed out of the cleaned auger flights by a cam rotating with the 
auger. 

13. . The traveling rolling digger of claim 9, wherein to clean an auger-digger, the at 
least one cleaning blade being slidably along its pivoted arm pushing a rod 
against a spring, and as the cleaning blades enter between the auger's flights, 
they are being pushed by the flights to their ends, and wherein the rod pushes 
and slides along a curved rail, said curved rail is mounted on the arm of the 
counterweight and lifts the counterweight upward, which results in pulling the 
blades with their arms out of the auger flights, and wherein the spring slides 
back the at least one cleaning blade and the rod to its starting cleaning position 
as the mass moves downward. 



22 



WO 03/086042 




PCT/US03/10491 



14. A traveling rolling digger for producing sequential cultivated spots in soil, the 
traveling rolling digger comprising: 

at least one drilling shaft at least one tilling blade positioned toward the end of 
said shaft and beings rotatable by a drive mechanism about a longitudinal shaft axis and 
having a rotating soil penetrating edge; 

said at least one drilling shaft being mounted to roll about a horizontal shaft in a soil 
penetrating plane while said horizontal shaft moves in a direction of travel of the 
traveling rolling digger, whereby said at least one rotating drilling shaft enters the soil at 
an entry angle and digs into the soil while the horizontal shaft moves in said direction of 
travel and the drilling shaft continuously changes its angle relative to the soil from the 
entry angle to a vertical position, then to backward angle and exits the soil with mud 
and/or debris adhering thereto, wherein 

said at least one drilling rotating shaft is covered by a non-axially rotating covering 
sleeve one end of said covering sleeve is mounted on a main gearbox of the traveling 
rolling digger and the other end of said sleeve is maunted inward to, whereby the 
cultivator shaft and blades rotate and cultivate the soil while the sleeves prevent the 
build-up of mud and debris around the shafts above the blades. 

15. A traveling rolling digger for sequential hole drilling or for producing sequential 
cultivated spots in soil, the traveling rolling digger comprising: 

a hole digger or a spot cultivator having at least one digging or tilling shaft including at 
least one cutting blade at its digging end, and having (i) at least one tilling blade or (ii) an 
auger flight, positioned inward of said at least one cutting blade, and 
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a hole digger or a spot cultivator having at least one digging or tilling shaft including at 

least one cutting blade at its digging end, and having (i) at least one tilling blade or (ii) an 

auger flight, positioned inward of said at least one cutting blade, and 

said at least one cutting blade being rotate in the opposite direction to the rotation 

direction of said at least one tilling blade or said auger flight, to cut the debris and 

prevent or minimize accumulation of debris or mud on said blades and the shaft between 

them. 



24 




BEST AVAILABLE COPY 




BEST AVASLASLE COPY 




BEST AVAILABLE COPY 



WO 03/086042 



4/16 



PCT/US03/10491 




BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



WO 03/086042 




PCT7US03/10491 



i 

i 



BEST AVAILABLE GO?v 




^eST AVAILABLE COPY 




BEST AVAILABLE COW 




BEST AVASLABLE COPY 




BEST AVAILABLE COPY 




.^sH" AVAILABLE COPY 




BEST AVAILABLE COPY 




BEST AVAILABLE COPV 




3^ST AVAILABLE COPY 



m 

PPEICAT 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT O 



(19) World Intellectual Property 
Organization 
International Bureau 



P 28 SEP 2 

TION TREATY (PCT) 



(43) International Publication Date 
23 October 2003 (23-10.2003) 




PCT 



(10) International Publication Number 

WO 2003/086042 A3 



(51) International Patent Classification 7 : 



A01B 9/00 



(21) International Application Number: 

PCT/US2003/0 10491 

(22) International Filing Date: 3 April 2003 (03.04.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/369,919 



4 April 2002 (04.04.2002) US 



(71) Applicant (for MW only): GOODMAN, Herbert 

[US/US]; 880 Fifth Avenue, New York, NY 10021 (US). 

(71) Applicant and 

(72) Inventor: MANOR, Gedalyahu [IL/IL]; 15 AdamHaco- 
hen Street, 32714 Haifa (IL). 

(74) Agents: GOODMAN, Herbert et aL; Frishauf, Holtz, 
Goodman & Chick, P.C., 767 Third Avenue - 25th Floor, 
New York, NY 10017-2025 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 



CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FT, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

17 June 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: METHOD OF CLEANING HOLE DIGGERS AND SPOT CULTIVATORS AND HOLE DIGGER CLEANING DE- 
VICE 



00 




t+) (57) Abstract: A travelling rolling digger (1) for sequential hole drilling or for producing sequential cultivated spots in soil. The 
~ travelling rolling digger (1) includes at least one drilling shaft which is rotatable by a drive mechanism about a longitudinal shaft 
axis and has a rotating soil penetrating edge. The drilling shaft is mounted to roll about a horizontal shaft in a soil penetrating plane 
while the horizontal shaft moves in a direction of travel of the traveling rolling digger. The rotating drilling shaft enters the soil at 
an entry angle and digs into the soil while the horizontal shaft moves in the direction of travel and the drilling shaft continuously 
£^ changes its angle relative to the soil from the entry angle to a vertical position. The traveling rolling digger further comprising at 
least one cleaning blade (6). 



q EST AVAILABLE COPY 



WO 2003/086042 A3 1 llll IHIIII1 II Illlll lllll IIIII I1IU 1111 limnilll Hill Hill IIIII IIIII fill HHID llll HI! Oil 



SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

17 June 2004 



(48) Date of publication of this corrected version: 

12 August 2004 

(15) Information about Correction: 

see PCT Gazette No. 33/2004 of 1 2 August 2004, Section II 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATION 



ARCH REPORT 




In 
P 



application No. 
7 10491 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) :A0lB 9/00 
US CL :172/66, 1 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 172/66, 1, 48, 60, 111, 44., 110, 79, 123, 124, 125; 37/189, 195 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields 
sea fione d 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
EAST 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 
X 



US 6,164,384 A (MANOR) 26 December 2000, figures 1-17. 
US 4,732,227 A (WOLF et al) 22 March 1988, figures 1-5 
US 3,714,990 A (TOMIK) 6 February 1973, figures 1-3. 



1-15 
1-15 
14 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



"A" 



"L" 



„ 0 « 



Special categories of cited documents; 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claim(s) or which is 
oited to establish the publication date of another citation or other 
i (as specified) 



document referring to an oral disclosure, use, exhibition or other 



document published prior to the international filing date but later 
than the priority date claimed 



"T' later document published after the international filing date or priority 

date and not in conflict with the application but oited to understand 
the principle or theory underlying the invention 

"XT document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

° Y 71 document of particular relevance; the claimed invention oannot be 

considered to involve an inventive step when the document is combined 
with one or more other such documents, suoh combination being 
obvious to a person skilled in the art 

"&P document member of the same patent family 



Date of the actual completion of the international search 



28 JUNE 2O03 



Date of mailing 




search report 



Name and mailing address of the ISA/ US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (70S) 305-3230 



Authorized officer 

VICTOR BATSON 
telephone No. (703) 308-1113 



Form PCT/ISA/210 (second sheet) (July 1998)* 



